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4,296,984

1
CABINET STORAGE CONVEYCR

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a continuation-in-part of my co-
pending application Ser. No. 883,294, filed Mar. 3, 1978.

Various conveyor systems for a wide variety of
goods including elevating conveyors, horizontal con-
veyors, and combination types, are known in the prior
art. The so-called “dumb waiter” for elevating various
articles in the homes, restaurants and the like between
different floor levels has long been known in the art.

The present invention has for its major objective to
satisfy a particular need of the art which has heretofore
not been satisfied, and which known prior art devices

are not readily capable of satisfying because of struc-

tural complexities, excessive cost, and absence of modu-
lar or unit construction necessary for convenient, prac-
tical and economical installation with minimum alter-
ation of existing cabinet structure in kitchens or the like.

More precisely, the present invention seeks to pro-
vide a simplified, efficient and comparatively economi-
cal unitized storage conveyor apparatus for easy instal-
lation bodily in existing or new Kkitchen or other type
cabinetry to greatly increase the storage capacity and
the accessibility of stored articles in such cabinetry, and
to utilize corner regions of the cabinetry which are not
ordinarily used conveniently or efficiently. Addition-
ally, the invention can utilize adjacent wasted spaces
above stairways or beneath floors on which the kitchen
or other type cabinets are situated.

The storage conveyor mechanism utilized in the in-
vention is reliable, durable and smooth and quiet in
operation. It utilizes to the maximum the normally in-
convenient corner spaces in kitchen cabinets and, in this
connection, is far more efficient and convenient than
the well-known vertical axis Lazy-Susan devices some-
times installed in cabinet corners. Much cabinet space 1s
lost in the use of the traditional Lazy-Susan and such
space is fully utilized by the invention.

An important aspect of the invention resides in a very
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simplified, motor-driven sprocket gear drive for the .

storage conveyor chains which are in staggered or off-
set relationship within a box-like housing which en-
closes the entire conveyor system and renders it a self-
contained module or unit. Two driving sprocket gears
engage the exteriors of the offset or staggered conveyor
chains in a unique manner and the chains themselves are
struciured with large links and large rollers to cooper-
ate with the external sprocket gear drive for greater
efficiency and greater economy in manufacturing and
installation, compared to traditional mternal sprocket
drives. The unique driving arrangement enables the use
of an improved trackway system for the conveyor
chains including arcuate trackway portions at opposite
ends of straight trackway sections, whereby gaps are
avoided in the continuous trackway and the large chain
mounted wheels are positively guided at all points.
The storage conveyor module additionally embodies
an improved storage tray construction and suspension
system which assures that the conveyor trays are level
at all times. The conveyor chain links, the trays and
their suspension members are dimensioned so that the
conveyor mechanism can be expanded readily for the
addition of trays in buildings where ceiling heights may
vary, thus rendering the invention easily adaptable to
different installation requirements, including industrial
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installations where the housings of the storage con-
veyor modules may be of skeletal steel construction,
may be of substantial height to make use of wasted
overhead space in high ceiling warehouses, and the like,
and where many such conveyor modules can be placed
in side-by-side relation for storage of industrial parts.

Other features and advantages of the invention will
become apparent during the course of the following
description; by reference to the accompanying draw-
ings, in which:

FIG. 1 is a fragmentary vertical section taken
through cabinets and adjacent flooring and showing the
modular storage conveyor installed in accordance with
one preferred embodiment of the invention.

FIG. 2 is a fragmentary vertical section through the
cabinet taken at right angles to FIG. 1 and showing the
modular storage conveyor in front elevation.

FIG. 3 is a vertical section through the corner region
of kitchen cabinets between a kitchen floor and ceiling
and showing the installed storage conveyor module 1n
side elevation according to a second embodiment

 thereof.

FIG. 3A is a fragmentary horizontal section taken on
line 3A—3A of FIG. 3.

FIG. 4 is a vertical cross section taken through
kitchen cabinets at a corner portion thereof between the
floor and ceiling and through an adjacent normally
unused above stairway compartment with a right angu-
lar storage conveyor module therein according to an-
other embodiment of the invention.

FIG. 4A is a horizontal section taken on line 4A—4A
of FIG. 4.

FIG. 5 is an enlarged fragmentary side elevational
view partly in cross section of the conveyor guidance
and driving means as depicted in FIG. 1.

FIG. 6 is a vertical section taken on line 6—6 of FIG.
S.

FIG. 7 is a fragmentary horizontal section taken on
line 7—7 of FIG. 5. |

FIG. 8 is a fragmentary perspective view of a storage
conveyor tray according to one preferred embodiment.

FIG. 9 is a fragmentary perspective view, partly in
section, showing a modified form of tray.

FIG. 10 is an enlarged fragmentary edge elevational
view of conveyor chain links, drive rollers and associ-
ated elements.

Referring to the drawings in detail and referring ini-
tially to FIGS. 1, 2, 5 and 6 wherein like numerals desig-
nate like parts, conventional kitchen cabinets are 1llus-
trated including elevated cabinet sections 15 immedi-
ately below the ceiling and lower cabinet sections 16
immediately above the kitchen floor 17 and topped by
the customary horizontal working counter 18. One wall
of the kitchen is indicated at 19 1n FIG. 1 and the under-
lying basement wall 20 is also shown down to the base-
ment floor 21.

The numeral 22 designates a preassembled modular
storage conveyor apparatus in its entirety which is par-
ticularly constructed for ease of installation in existing
or new kitchen cabinets with only minimum alteration
of the latter, and for the purpose of greatly expanding
the convenience, utility and storage capacity of the
cabinets without appreciably changing their external
appearance. |

The storage conveyor module or unit 22 comprises a
rectangular sturdy elongated box housing 23 preferably
of wooden construction, but which may also be of open
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skeletal steel construction, and formed in the required
dimensions to meet the needs of a particular installation

and to substantially completely enclose and support the
storage conveyor mechanism, to be described in detail,

and forming the main subject matter of the invention.
The provision of the unit housing 23 is an important
feature of the invention as it enables the storage con-
veyor to be handled and installed in the cabinetry and
adjacent building space as a unit, thus completely avoid-

ing costly and impractical on-the-job assembling opera-

tions. For example, in the embodiment shown in FIGS.
1 and 2, after opening the bottom of the lower cabinet
section 16 and the adjacent floor as at 24, the preassem-
bled storage conveyor module 22 can be moved into
place and stabilized in any conventional manner and is
substantially ready for usage after the establishment of
the necessary simple electrical connections, not shown.
As shown in FIGS. 1 and 2, the bottom of the module
housing 23 can rest on the basement floor 21. In indus-
trial applications, the storage conveyor module 22 can
be stabilized in any conventional manner in a free stand-
ing position on a warehouse floor and extending up-
warding toward the ceiling to make efficient use of the
wasted storage space in hlgh celhnged warehouses, and
the like.
- At aconvenient level between the basement floor and
ceiling, an access or conveyor loading door 25 is pro-
vided on one wall of the housing 23 and an unloading

access door 26 1s provided adjacent to the top of the
storage conveyor on the cabinet section 16. The door 26

can be an existing cabinet door.

The storage conveyor mechanism within the housing
23 and the module 22 is unique and comprises a pair of
laterally spaced parallel endless conveyor chains 27 and
28, such chains being disposed in separated vertical
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planes, FIG. 7, and being offset or staggered from front-

to-back in the housing 23 with the forward run of the
chain 28 located close to the housing front wall 29 and
the rear run of the chain 27 located close to the housing
rear wall 30. As observed from their sides, FIGS. 1 and
S, there 1s some overlapping of the rear vertical run of
the chain 28 relative to the forward run of the chain 27.

- The two chains are endless and are composed of a -

multiplicity of equal length comparatively long side-by-
side pairs of rigis links 31, each chain link having an
aperture 32 at its longitudinal center for a purpose to be
described. Opposite ends of the pairs of links 31 making

40

45

up the chains 27 and 28 are articulated by pins 33 which

‘also form the axles of large diameter conveyor chain
rollers 34 preferably formed on a tough plastics material

for silent low friction operation with durability. Prefer-

ably, in practice, the chain links 31 are three inches long

50

between the centers of the adjacent axle pins 33 and the

chain rollers 34 are preferably one and one-fourth

55

inches in diameter by approximately one-quarter inch in

axial thickness. The chain link length is chosen in the
apparatus to facilitate adding additional storage con-
veyor trays to fully utilize the available space in deeper
basements, 1t being recognized that basement ceiling
heights vary over a considerable range. The arrange-
ment 1s such that predetermined numbers of links 31 can
be added in the chains 27 and 28, such as seven links in
each conveyor chain, to enable the addition of one extra
- storage tray to the conveyor. While dimensions are not
critical and can be varied in the invention, key dimen-
sions including chain link length, tray height and tray
suspension bar length are pre-established to facilitate

60
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the addition or subtraction of trays to meet the needs of
particular installations. '

The parallel vertical runs of the offset endless chains
27 and 28 are guided in continuous extruded vertical
tracks 35 of modified channel cross section, FIG. 7,
opposite side walls of the track 35 being.grooved for
close guidance of the rollers 34 therealong. The tracks
35 are securely anchored to adjacent vertical walls of
the housing 23 through flat mounting flanges 36 which
are apertured at spaced points {o receive screws 37,
FIG. 5. The tracks 35, as best shown in FIG. 1, extend
for the major portion of the vertical height of the mod-
ule housing 23 but terminate short of its top and bottom.

At the tops and bottoms of the tracks 35, FIGS. 1 and
5, the endless chains are guided continuously on arcuate
paths by half-round plates 38 secured by screws 39 to

the side walis of housing 23. The arcuate edges of the
plates 38 carry channel cross section tracks 40 fixed

thereto which receive the rollers 34 and guide them

-.between the exit end of one track 35 and the entrance

end of the opposite side track for a particular chain 27
or 28. The arrangement eliminates all gaps in the track-

‘way system and the chain rollers 34 are continuously

guided on their paths. The construction is such that
there 1s almost no possibility for misalignment, dragging
or binding in the conveyor mechanism and a smooth
silent and friction-free operation is assured with a very
simple and relatively low cost conveyor structure.

- The companion offset or staggered chains 27 and 28
support a plurality of identical equidistantly spaced
article storage and transport trays 41 which are main-

~tained level at all times. These trays can be constructed

according to the details shown in FIGS. 8 or 9, option-
ally. The present drawings illustrate the trays 41 ac-

cording to the construction in FIG. 9.

Referring to FIG. 8, each tray 41’ comprises a tray
body 42 formed of sheet metal or plastics and being
trough-like and fully open at its top, with a relatively
low front wall 43 and a higher back wall 44 for conve-

‘nience of access to the front of the tray. The opposite

end portlons of the tray body 42 are secured in grooves
45 routed in the inner faees of a pair of tray side walls

46.

Alternatwely, In FIG 9, each tray 41 includes side

walls 47 having forward and rear vertical grooves 48

and 49 formed in their inner faces and receiving vertical
edge portions of front and rear walls 50 and 51 having
unequal heights. The interior face of front wall 50 1s
horizontally grooved at 52 to receive the forward hori-

zontal edge of a tray bottom wall 53 whose rear edge is

su1tab1y secured to the rear wall 51 by nalhng or other-
wise, and whose end edges are recewed in horlzontal
grooves 53’ in the side walls 47.

As shown in the other drawing figures, each tray 41
1s suspended from the two offset chains 27 and 28 at
diagonally opposite forward and rear corners by a sin-
gle pair of equal length suspension bars or links 54
whose lower ends lap the bottoms of the trays 41 as at
85, FIG. 6, with the links firmly secured to the bottoms
and side walls of the trays by means of screws or the
like. The tops of the diagonally opposite links 54 of each
tray 41 are suspended from horizontal pins 56 which
extend through the described apertures 32 in the pairs of

- chain links 31 and are thus supported by the chain links,

65

FIGS. 5 and 10. The opposite sides of the trays 41 and

their suspension links 54 lie immediately inwardly of the
tracks 35 so as to occupy substantially all of the avail-
able lateral space in housing 23 with almost no wasted
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space, FIG. 2. Likewise, within the housing 23, FIG. 1,
the fronts and backs of the trays 41 supported on offset
chains 27 and 28 are in close proximity with each other
and with a vertical wall therebetween (not shown) ex-
tending between the side walls of housing 23, as well as
with the front and rear walls of housing 23 so that al-
most all of the front-to-back space in the housing is
utilized.

A very simple and positive power drive means for the
two chains 27 and 28 1s provided inside of the housing
23 at the top thereof, FIGS. 1, 2 and §. This means
comprises a sturdy inverted-U mounting bracket 57
attached directly to the top wall 58 of the housing 23
and depending therefrom in the space immediately
above the two chains and their supporting half-round
plates 38. A conventional electric gear motor §9 is
mounted on the upper web of mounting bracket 58 and
includes a horizontal axis driving sprocket gear 60,
FIG. 2, connected by a chain 61 with a driven sprocket
gear 62 on a transverse horizontal shaft 63 within or on
top of the housing 23 and journaled in bearings 64 on
the mounting bracket §7. The ends of shaft 63 carry
driving sprocket gears 65 which are arranged to engage
and drive the exteriors of the chains 27 and 28 at their
tops and without the employment of the customary
internal sprocket gears for the two chains. One sprocket
gear €5 engages each chain near the front-to-back cen-
ter line of the housing 23, as illustrated. Each sprocket
gear 65 has a multiplicity of teeth with intervening large
arcuate recesses 66 to recetve and drive the large rollers
34 of one conveyor chain. The teeth on each sprocket
gear 65 are each divided into a pair of smaller teeth 67
between the recesses 66 and these smaller teeth 67 are
positioned to straddle and clear the tray suspension pins
56 during movement of the chains. The driving arrange-

ment 1S simple and direct, quiet and less expensive than

convention chain drives. Available space in the housing
23 1s utilized most efficiently. |

A second embodiment of the invention is shown in
FIGS. 3 and 3A, wherein a preassembled modular stor-
age conveyor apparatus 69, similar to the apparatus 22,
15 located between the kitchen floor 70 and ceiling 71
and does not extend into the basement space. As shown
in FI1G. 3A, the apparatus 69 occupies the corner space
in the kitchen cabinets which is generally not efficiently
utilized. The cabinets include right angular upper cabi-
net sections 72 with the corner apparatus 69 disposed
therebetween, and lower cabinet sections 73 topped by
a horizontal counter 74 also in right angular portions.

As in the previous embodiment, the modular storage
conveyor apparatus comprises an essentially closed
vertically elongated rectangular cross section box hous-
ing 73, and this box housing contains basically the same
storage conveyor mechanism including offset chains 76
and 77, suspended trays 41, overhead mounting bracket
37, drive shaft 63 and sprocket gears 65 described in the

prior embodiment. These elements and their modes of

operation require no further description for a proper
understanding of the second embodiment. It is to be
understood, as in all forms disclosed, that the elongated

rectangular cross section box housing 75 may be of

skeletal steel construction and free standing in a ware-
house or the like for industrial storage application.
As shown in FIG. 3, the fronts of the trays 41 face

away from the kitchen wall and toward one section of

the counter 74. Immediately above the counter 74, a
downwardly swinging access door 78 i1s hinged to the
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front wall 79 of housing 75 in covering relationship to
an access.opening 80 in the housing front wall,

In both embodiments of the invention thus far de-
scribed, controls for the electric gear motor drive, not
shown, are conventional and may be embodied in a
simple push button control panel near the counter top
18 or 74 in ready reach of the user. The drive may be
operated forwardly or in reverse to position any se-
lected tray 41 and its adjacent to either the cross open-
ing 80 in FIG. 3 or the corresponding opening 81 in
FI1G. 1 rearwardly of the cabinet door 26. It should now
be readily apparent that the invention in either embodi-
ment greatly magnifies the overall utility of the kitchen
cabinets and greatly increases available storage space
while enabling the housewife to quickly obtain specific
items at an access station, rather than fumbling through
a myriad of articles of a stationary shelf sometimes
requiring the use of a ladder or chair with the attendant
danger of injury. Convenience and efficiency are
heightened by the invention. -

All other parts not specifically mentioned in the em-
bodiment of FIGS. 3 and 3A are identical in construc-
tion and operation to the corresponding parts shown
and described in the initial embodiment.

FIGS. 4 and 4A show yet another embodiment of the
invention where the installation of the storage conveyor
apparatus 82 includes a vertical section, FIG. 4, extend-
ing between the kitchen floor 83 and ceiling 84 and an
upper horizontal section projecting through a prepared
opening 85 in one wall 86 and through a normally use-
less head space above a descending staircase 87 immedi-
ately behind the kitchen wall 86.

Again, as shown in FIG. 4A, the vertical section of
the storage conveyor is at the corner of the cabinetry
including upper cabinet units 88 and 89, a right angular
counter top 90 and lower cabinet units. The apparatus
proper has a unitary preassembled box housing 91 in-
cluding a vertical portion 92 and an upper horizontal
portion 93 occupying the aforementioned head space
above the stairway 87. |

As best shown in FIG. 4, the storage conveyor appa
ratus, as with the prior embodiments, is housed bodily
within the box housing 91 and includes two laterally
spaced and offset endless conveyor chains 94 and 93 of
the identical chain link and roller construction previ-
ocusly described in connection with the first embodi-
ment. The identical conveyor trays 41 or 41’ are utilized
in the embodiment of FIGS. 4 and 4A. A convenient
access door 96 is provided in the vertical section 92 of
housing 91 above the surface of counter 90. In this
vertical section of the apparatus, the forward low fronts
of the trays 4% face away from the kitchen wall 86 as
shown in FIG. 4. The vertical section of the storage
conveyor in FIGS. 4 and 4A 1s arranged similarly to the
conveyor apparatus in FIGS. 3 and 3A.

The horizontal section of the conveyor apparatus
shown particularly in FIG. 4 requires a different guid-
ance system for the two endless chains 94 and 95 in
comparison to the previocusly-described embodiments
having only vertically running chains. In FIG. 4, the
chain 95 at the top of its vertical section passes around
a quarter-round support and guide segment 97 having a
channel track similar to the previously-described tracks
40. The chain 935 extends horizontally to the right in
FIG. 4 beyond the quarter-round element 97 and then
extends upwardly and around a half-circle support and
guide track element 98, and then horizontally to the left
and around another quarter-round support and guide
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element 99 from which the chain 95 extends down-
wardly through the vertical portion of the housing 91
‘and beneath and around a half-circle guide element 100

near the bottom of the housing, to complete its path.
The second chain 94 in FIG. 4 extends vertically

upwardly from a lower half-circle guide element 101
and passes around a quarter-round element 102 at the
elevation of the element 97 but in a different lateral
plane. From the element 102, the chain 94 extends

8,.
on said housing and defining continuous substantially
uninterrupted guidance paths for the endless chains

“along their entire movement paths, said fixed guide

~ track means including arcuate support and guide por-

around a half-circle element 103 at the elevation of 10

element 98 and then extends horizontally to the left and
around a quarter-round guide element 104 and from this
element, the chain 94 descends vertically to the half-cir-
cle element 101. Guide tracks previously described at 35
are connected both vertically and horizontally between
the half-circle and quarter-round guide elements for
both chains 94 and 95 to guidingly support them
throughout the lengths of their circuitous routes.

The two chains 94 and 95, as in the other embodi-
ments, are driven in unison by an electric gear motor
means 105 held in a mounting bracket 106, dependingly
secured to the top horizontal wall 107 of the preassem-
bled box housing 91 which contains the modular appa-
ratus. The gear motor 105 through suitable gearing 108
drives a pair of sprocket gears 109 in two lateral planes
immediately above the planes of chains 94 and 95. The

15

20

25

two sprocket gears 109 are constructed in the same

manner as the sprocket gears 65 and engage the en-
- larged rollers 34 of the chains 94 and 95 to drive the two
chains in unison. At their points of engagements by the

sprocket gears 109, horizontal support extensions 110 of

the quarter-round guide elements 99 and 104 extend
beneath the two chains to lend support and guidance
thereto. The details of construction of the chain driving

means and of the chains per se remains unchanged in the

several embodiments disclosed and described and such

details were fully descnbed 1n1tlally in connection w1th

FIGS. 5, 6 and 10.

30

35

tions for said arcuate curved portions of said chains and
disposed interiorly of said chains, and power drive
means for said chains on said housmg including a pair of
Sprocket gears respectwely in operative engagement
with the exteriors of said pair of chains away from said
arcuate support and guide portions and at a fixed point
on the arcuate curved portion of each chain that face
each other. |

2. A modular preassembled article storage and trans-
fer conveyor apparatus as defined in claim 1, and said
pair of sprocket gears being laterally spaced and rotat-
able about a common lateral axis.

- 3. A modular preassembled article storage and trans-
port conveyor apparatus comprising a substantially
rigid unitized support housing having at least one access
opening in a side thereof, a pair of endless conveyor
chains in offset relationship and disposed in laterally
spaced parallel planes, each chain having multiple pairs
of 31de-by-51de links of equal length articulated with
adjacent pairs of links in said chain with enlarged rollers
disposed between the pairs of links at the articulation
points of said chain, plural spaced article storage and
transport trays suspended at diagonally opposite cor-
ners in level relationship from said endless chains, at
least the links of each pair in each chain from which the
trays are suspended being apertured substantially mid-
way between said enlarged rollers, suspension pins en-
gaging through said chain link apertures, said trays
adapted to pass in succession adjacent to said at least
one access opening of the housmg, fixed guide track
means for said chains on said housing and defining con-

-~ tinuous substantially uninterrupted guidance paths for

It should be noted in connection with the optional '

tray 41, FIG. 8, that a pair of diagonally opposite sup-
port pins 111 are provided on each tray to be received
in suitable apertures formed in the suspension bars 54

near their lower ends, in lieu of attaching the suspension
bars to the trays 41 with screws or the like. Also, if the

sides of the trays are made high enough at both the front
and back, the tops of the sides can be: pivotally con-
nected directly to the respective chains at corre5pond-
ing diagonally opposite locations.

The terms and expressions which have been em-
ployed herein are used as terms of descrlptlon and not of
limitation, and there is no intention, in the use of such
terms and expressions, of excluding any equivalents of
the features shown and described or portions thereof
but it is recognized that various modifications are possi-
ble within the scope of the invention clalmed

I claim:

~ 1. A modular preassembled article storage and trans- '

port conveyor apparatus comprising a substantially

rigid unitized support housing having at least one access

opening in a side thereof, a pair of endless conveyor
chains forming arcuate curved portions at opposite ends
in offset relationship and disposed in laterally spaced
parallel planes, each chain having multiple articulated
links, plural spaced article storage and transport trays
suspended at diagonally opposite corners in level rela-

40

45

the endless chains along their entire movement paths,

power drive means for said chains on said housing in-

cluding a pair of sprocket gears in operative engage-
ment with the exteriors of said chains at a fixed point on
each chain, and said sprocket gears having spaced teeth
divided to form additional peripheral recesses in the
procket gears adapted to engage over said suspension
pins during the driving of said chains by said sprocket
gears. |
4. A modular preassembled article storage and trans-

- port conveyor apparatus as defined in claim 1, wherein

50

said fixed guide track means comprises, guide track
sections for straight portions of said chains within said
housing on opposite side walls of the housing, arcuate

-support and guide portions for said chains at opposite

ends of said guide track sections and disposed interiorly
of said endless chains opposite from and in the same

~ plane as said sprocket gears and defining with the guide

55

track sections continuous unlnterrupted trackways for

~ the endless conveyor chains.

5. A modular preassembled article storage and trans-

 port conveyor apparatus as defined in claim 2, and said

60
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- tionship from said chains, said trays adapted to pass in

succession adjacent to said at least one access opening.

of the housing, fixed guide track means for said chains

guide track sections comprising offset pairs of straight
parallel channel cross section tracks supported on the
interiors of opposite side walls of said housing, arcuate
track sections of like cross sectional shape secured to
the arcuate faces of said support and guide elements and
forming with said straight tracks said continuous unin-
terrupted trackways, said enlarged rollers of said end-
less conveyor chains including multiple equidistantly
spaced enlarged rollers projecting beyond opposite
sides of links forming said chains, and said sprocket
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gears having intervening large arcuate recesses between

9

said spaced teeth drivingly receiving said enlarged rol-
lers.

6. A modular preassembled article storage and trans-
port conveyor apparatus as set forth in claim 4, and said
article storing and transport trays suspended from said

endless chains being open top trays with trough-like

bodies and parallel vertical end walls and the forward
walls of the trough-like bodies being- of substantially

lesser height than the rear walls of said bodies to facili- 10
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10

tate easy access to the trays from the forward sides
thereof.

7. A modular preassembled article storage and trans-
port conveyor apparatus as defined by claim 4, and
suspension links for said trays at diagonally opposite
corners thereof and being connected tc the trays and
extending above the trays and having their upper ends

suspended from said suspension pins.
| * % % Xk
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